Evaluation of Usability Aspects of Consumer Products in Online Sales  by Razza, Bruno & Paschoarelli, Luis Carlos
2351-9789 © 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AHFE Conference
doi: 10.1016/j.promfg.2015.07.760 
 Procedia Manufacturing  3 ( 2015 )  6237 – 6244 
Available online at www.sciencedirect.com 
ScienceDirect
6th International Conference on Applied Human Factors and Ergonomics (AHFE 2015) and the 
Affiliated Conferences, AHFE 2015
Evaluation of usability aspects of consumer products in online sales
Bruno Razzaa*, Luis Carlos Paschoarellib
aMaringa State University (UEM), R. Dom Pedro II, 598, Cianorte-PR 87200-055, Brazil
bUniv. Estadual Paulista (UNESP), Av. Eng. Luis Ed. Carrijo Coube, 14-01, Bauru-SP, 17013-360, Brazil
Abstract
An increasing number of sales are currently being made over the telephone or Internet. In this kind of shopping, consumers 
cannot touch, hear, smell, feel the weight or handle the products before buying them, and as a result, the buying decision is made 
based exclusively on the visual sense. In this context, consumers come to rely on other aspects of the product, such as brand,
price, vendor reliability and feedback from other consumers rather than intrinsic qualities of the product, such as colour, shape, 
weight, smell or texture. Despite the sight being predominant in humans, it is unclear to what extent users can estimate quality of 
use only from looking at the product. This study aimed to investigate which product features led users to make judgments about 
aspects of usability using disposable razors as a case study. Thus, a system simulating a virtual store was developed in which the 
user evaluated usability aspects of disposable razors through the observation pictures. Forty disposable razors commonly found in 
the international market were employed. The study recruited 321 adult men non-paid volunteer; their mean age was 30.5 years [±
10.81], ranging from 18 to 66; All subjects were users of disposable razors.Thirteen dimensions of usability of razors were 
evaluated with a 7 points Likert scale. The data evaluation consisted of identifying correlation between the product features 
obtained from Morphological Analysis and the evaluation of usability. For this, Multiple Linear Regression was used in StatSoft 
Statistics R7 software; values above 0.7 were considered as high correlation and values above 0.4 as moderate correlation. The
results showed no high correlation in the sample. Moderate correlations, however were found in only 6 usability criteria. 
However, there seems to be a cross-influence of razors’ intrinsic characteristics, making it difficult to isolate one specific feature.
Future studies should investigate the perception of usability when the product is effectively used, i.e. with all sensory modalities 
integrated.
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1. Introduction
Research in Ergonomics and Human Factors have traditionally focused on ease of use, productivity and safety of 
systems and artefacts [1]. With the emergence of computerized systems in everyday activities,new research fields 
were initiated focusing on fitting interactive products to human desires [2]. The word Usability emerged in the 
1980’s in substitution to the term ‘user friendly’, used to determine the quality of use of a product or system [3], 
specifically the efficacy, efficiency and easiness of use of a certain interface [4,5, 6]. Soon, the construct of usability 
was expanded to include more subtle aspects of satisfaction and pleasure [7, 8]. The ISO for Usability includes, in its 
definition, both objective (efficacy, efficiency) and subjective aspects (satisfaction) [9].
More recently, emotional and behavioural aspects of the interaction with the product have gained some attention 
from manufactures and designers in an attempt to attend user desires and differentiate products due to 
moredemanding consumers and increasing market competition [10]. In this context, the term User Experience have 
been used to wider the Usability concept and embrace these subjective characteristics [11].This research field
involves all aspects related of the interaction with the product, including Aesthetic Experience, Semantic Experience, 
Emotional Experience and Usability experience [7, 12, 13, 14, 15]. 
All human experience with the surrounding world is mediated through sensory channels in a relationship 
involving sensation and perception. Sensation is the phenomenon generated by physical, chemical or biological 
stimuli originated inside or outside the organism, producing modification on sensory receptors in the form of 
impulse. Perception is the interpretation generated in the mind of a given stimuli captured through senses. Thus, 
perception associates meaning to a sensory experience and can be influenced by the nature of the stimuli, the context 
of interaction, previous experience and psychological state. Given this, the quality of an interaction with a product 
or system will depend directly on the quality of the stimuli that affect user’s senses, consciously or not [16].
An increasing number of sales are currently being made over the telephone or Internet. In this kind of shopping, 
consumers can not touch, hear, smell, feel the weight or handle the products before buying them, and as a result, the 
buying decision is made based exclusively on the visual sense[17]. In this context, consumers come to rely on other 
aspects of the product, such as brand, price, vendor reliability and feedback from other consumers rather than 
intrinsic qualities of the product, such as colour, shape, weight, smell or texture. 
Despite the sight being predominant in humans, it is unclear to what extent the user can estimate quality of use 
only from looking at the product. According to McCabe e Nowlis [18], besides some obvious artefacts like clothes, 
towels and blankets, consumers have the need to touch and feel products like cell phones, mp3 players and tablets 
before consolidating the purchase decision. It is because significant part of the interaction with these products 
happens in the hands and thus the sense of touch is important.
This study aimed to investigate which product features led users to make judgments about dimensions of usability 
in simulated online shopping (virtual environment) using disposable razors as a case study. 
2. Material and methods
2.1. Subjects
To evaluate disposable razors, 321 male adults volunteered in this study; their mean age was 30.5 years [± 10.81], 
ranging from 18 to 66. All subjects were regular users of disposable razors, and most shave twice a week or less 
(62.1%). Personal data was also collected in order to establish subjects profile. Their scholarship status varied from 
middle school to post graduation. The vast majority of subjects (99.4%) are middle class and 44.7% of the sample 
work in areas related to art and design, such as fashion design, industrial design, architecture, etc.
2.2. Procedure
A system simulating a virtual store was developed in which the user evaluated usability aspects of disposable 
razors through the observation of pictures (photographic representation) of the products. Detailed images of product 
features were also provided in order to prevent from misjudgement. No textual information about the product was 
provided to avoid the influence caused by to sources [sorts of] of information. 
6239 Bruno Razza and Luis Carlos Paschoarelli /  Procedia Manufacturing  3 ( 2015 )  6237 – 6244 
To avoid fatigue due to the high number of variables, each subject evaluated 3 to 5 products only. Written consent 
to participate in the study was obtained previously.
Thirteen dimensions of usability of the razors were considered, as follows: ease of use; quality of the grip, close 
shave; gentle shave; fast shave; easiness to clean; accumulation of residuals; dimension of the cable; robustness; 
safe; comfort; blades fit to the face; and willing to purchase. A 7 points Likert scale was employed to rate usability 
aspects.
2.3. Product Sample
The sample of products consisted of 40 disposable razors commonly found in the international market. The 
criteria of selection aimed to obtain the most distinctive products in order to cover a wider variety of features.
Morphological Analysis was performed to select product features and a group of five industrial designers were 
recruited to develop the selection criteria and perform the product evaluation. The analysis for the 40 razors resulted 
in 16 main features, as described in Table 1. For comprehension purpose, we call ‘head’ the superior part of the 
razor, which has the blade, and the lower parte as cable.
Table 1. Categories of the Morphological Analysis.
Categories Feature
General 
features
Total length mm
Type of razor System; disposable
Quantity of colours 1; 2; 3; 4; 5; 6.
Finishing Matte; Glossy; Both,
Special feature None; Flexible blade; Hair cleaner; Precision blade; Vibratory system; 
Precision trimmer.
Head features Width mm
Height mm
Material Plastic; metallic and plastic
Number of blades 1; 2; 3; 4; 5; 6.
Joint with the cable Fixed; articulated.
Type of hair lifter Rigid and incorporated; Rubber flexible.
Format of hair lifter Parallel lines; Texturized; Hybrid.
Length of hair lifter mm
Type of lube stripe None; Smooth and without linear mark; Smooth with linear mark; 
Texturized.
Size of lube stripe mm
Cable features Cable length mm
Material Chrome; Metallic; Plastic with rubber application; simple plastic.
Cable format (frontal view) Strait; Cylindrical; Tapered; Hourglass shaped; Hourglass shaped with 
longer bottom part.
Cable format (lateral view) Strait; Thicker in the top part; Thicker in the middle; Thicker in the bottom; 
Curved; Cylindrical; Slightly S shaped; Markedly S shaped.
Design of the joint with the head Strait and small; Strait and big; Rounded; Fork shaped; Open in V; Large; 
Large fork shaped.
Main Textures Deep grooves; Parallel lines; Curved lines; Dots; Roughness; Multiple
2.4. Data analysis
The data evaluation consisted of identifying correlation between the product features from morphological analysis 
and the usability evaluation. For this, Multiple Linear Regression was used in StatSoft Statistics R7 software; values 
above 0.8 were considered as high correlation and values above 0.4 as moderate correlation.
3. Results and discussion
The results showed no high correlation in the sample. Moderate correlations, however were found in 6 usability 
criteria: close shave; gentle shave; comfort; blades fit to the face; and willing to purchase. From the 16 
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characteristics of shavers, 11 had some kind of influence on user's perception of usability. The results indicate that 
by increasing the shaver cable, the number of blades or the amount of colour (used in the razor), the better will be 
the evaluation of usability by the user. The cable design and the joint system also influence the perception of 
usability by the user. 
Results of the perception of affective dimensions of razors are shown in Table 2.  Highest values are highlighted 
in bold and lowest scores are underlined.
Table 2. Results of the Multiple Linear Regression for all 17 pair of bipolar adjectives
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Schick Ultrabarba 5.70 4.85 3.10 2.75 2.15 2.55 2.15 4.30 3.30 3.20 3.55 1.95 4.20
Gillette Fusion Power 4.39 5.22 5.94 5.28 5.50 4.83 4.50 5.00 5.11 4.28 5.22 5.83 5.11
Bozzano* Speed 3 5.28 4.78 4.11 3.50 2.89 2.94 2.67 4.50 4.44 3.78 3.83 3.06 4.72
Bozzano M5 [System] 4.89 5.89 5.78 5.11 5.11 4.22 4.50 5.22 5.39 4.94 5.56 5.50 5.89
Schick Xtreme 3 4.78 4.78 3.94 3.56 3.06 3.72 3.33 4.28 4.06 3.56 4.00 3.56 3.39
Bic Sensitive 5.33 3.71 2.10 2.10 1.76 2.76 3.10 4.05 2.57 2.62 2.62 1.81 3.29
Gillette Prestobarba Excel 5.72 5.94 5.06 5.06 4.33 4.78 4.22 5.17 4.17 3.78 5.00 4.78 5.72
KS Azor 5 4.50 3.72 5.06 4.89 5.50 4.50 4.72 5.11 4.78 4.56 4.94 5.11 5.17
Dorco Pace 4 5.89 6.22 5.83 5.67 5.28 4.94 5.06 5.50 5.50 5.17 5.78 5.67 6.06
Schick Slim Triple 5.11 4.72 4.11 4.11 4.11 4.39 3.94 4.56 4.00 3.94 3.83 3.72 4.06
Schick Hydro 5.25 5.05 5.00 4.35 4.75 3.40 3.20 4.85 5.05 3.80 4.60 4.35 5.35
Bozzano Smart 2 5.00 3.44 3.06 2.44 1.83 2.94 2.61 3.78 3.06 2.11 2.39 1.94 3.33
Gillette Mach 3 6.17 6.00 6.00 5.94 5.94 5.33 5.28 6.00 6.00 5.61 6.17 6.28 6.44
Bic Code 5.35 4.45 2.65 2.50 1.90 2.80 2.80 3.55 3.65 3.05 2.95 2.10 3.30
Bozzano Matrix 3 5.06 5.78 5.33 5.33 4.83 4.78 4.39 5.06 4.56 4.22 5.17 5.22 4.89
Equate 3 4.61 5.22 4.61 4.44 4.61 3.39 2.61 3.72 3.94 3.33 3.72 4.00 3.39
Bic Comfort 3 5.77 5.20 3.70 3.00 3.18 3.32 2.41 4.77 4.07 2.98 3.89 3.25 4.39
Equate 3 Eco 4.95 4.57 4.18 4.11 3.84 4.02 4.43 4.86 4.66 3.68 4.32 4.30 4.59
Schick Quattro 4.75 5.34 4.64 4.39 4.50 3.82 3.68 4.89 4.91 4.07 4.61 4.52 4.82
Bic comfort 5.05 4.45 2.70 2.55 1.55 2.70 3.10 3.95 3.60 3.25 2.75 2.05 2.65
Dorco Pace 6 4.94 5.78 5.56 5.78 5.17 4.50 4.44 5.11 5.17 4.78 5.39 5.72 5.44
Bozzano Ultraspeed 3 5.33 5.00 4.00 3.83 3.44 3.83 3.83 4.56 4.50 4.00 4.00 4.11 4.22
Gillette Probak 1 4.94 4.41 2.88 2.36 2.23 3.02 2.66 4.70 3.33 2.63 3.09 2.39 3.08
Bozzano Action 3 5.50 5.50 5.22 5.22 4.50 4.61 3.94 5.22 5.50 4.89 5.28 5.06 5.17
Schick Exacta 2 4.20 5.40 3.80 3.40 3.20 3.20 2.20 4.20 4.00 3.20 3.80 3.00 3.00
Gillette Prestob. Ultragrip 5.40 5.35 3.00 2.85 2.40 3.10 3.05 4.60 3.70 3.30 3.20 2.35 3.55
Bozzano Smart 1 4.39 2.78 2.22 2.17 2.06 3.22 3.22 4.00 3.22 2.78 2.67 2.39 2.50
Schick Exacta 3 5.00 4.20 4.40 4.00 4.00 3.60 4.00 4.60 4.60 3.60 4.80 5.60 4.80
Gillette Fusion 5.32 5.71 5.21 4.75 4.61 4.14 4.43 5.29 5.18 4.50 5.04 4.82 5.64
Gillette Prestobarba 4.25 3.11 2.18 2.32 2.00 2.61 2.61 3.14 2.82 2.61 2.25 1.71 2.39
Bozzano Smart 2 sensitive 4.29 2.82 2.68 2.54 2.04 2.79 3.11 3.39 3.04 2.29 2.36 2.07 2.64
Bozzano Comfort 2 sensitive 5.25 3.90 3.00 2.45 2.50 3.55 2.75 3.75 3.20 2.20 2.65 2.00 2.70
Gillette Mach 3 Power 5.50 5.94 5.83 5.33 5.11 4.67 4.72 5.67 4.89 4.33 5.56 5.33 6.11
Bozzano M5 [disposable] 6.20 4.40 4.80 4.00 4.20 4.00 3.60 3.80 3.00 4.20 3.20 3.20 3.00
Gillette Prestobarba 3 ice 5.75 5.50 4.65 4.20 4.15 4.25 3.45 5.05 3.65 3.55 4.30 4.50 5.55
Bozzano ultracomfort 2 4.83 4.06 3.28 2.78 2.33 2.78 2.83 3.78 3.89 3.06 2.94 2.39 3.89
Schick Exacta 2 4.20 4.20 4.00 3.80 3.60 4.20 4.60 4.80 4.00 3.40 3.80 3.20 4.40
Bic Comfort 2 6.04 4.48 2.80 2.76 2.24 2.60 2.16 3.96 3.32 2.72 2.84 2.48 3.36
Gillette Prestobarba 3 bodysense 5.24 5.72 5.40 5.32 5.24 4.68 4.52 5.64 4.76 4.76 5.68 5.64 5.80
Bic Comfort Twin sensitive 5.44 3.60 3.04 2.68 2.96 3.04 3.44 3.40 3.52 3.60 3.20 2.56 3.32
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A tendency can be noticed in the subjects’ perception to rate razor of a disposable system (discard only the head 
with the blade) as having a better usability in comparison to the entirely disposable products. The razors with more 
blades are also best rated than the products with less number of blades. Mach 3, however, is an exception to the rule.
It was considered best in most of usability aspects besides having only three blades in comparison to products with 
four to six blades. One possible explanation comes from marketing and branding. Mach 3 is one of the most popular 
disposable razors in the world and had a millionaire investment in publicity to consolidate an image of excellence 
[19] and it might have some influence in user’s opinion. Additionally, when a judgement about certain product is 
established in users’ referential, whether it is positive or negative, it is always accessed by the mind during the 
evaluative process [18,20].
Table 3 shows the results of Multiple Linear Regression for the dimensions of usability investigated and the 
product features. No high correlations were found. Moderate correlation values are underlined. Number of blades 
and the joint of the head with the cable are the product features positively correlated with more dimensions of 
usability. It is easy to understand since more expensive razors are also the onehigher number of blades and all 
present an articulated head (moves during usage).
Table 3. Results of the Multiple Linear Regression for all 13dimensions of usability. Values above
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Total length -0.05 0.45 0.54 0.50 0.45 0.13 0.23 0.52 0.46 0.48 0.47 0.64 0.40
Type of razor -0.09 0.22 0.25 0.19 0.21 0.11 0.20 0.29 0.23 0.24 0.22 0.25 0.13
Quantity of colours -0.14 0.10 0.17 0.15 0.16 0.13 0.23 0.15 0.28 0.22 0.20 0.23 0.10
Finishing -0.10 0.35 0.45 0.40 0.40 0.19 0.31 0.43 0.48 0.42 0.40 0.54 0.34
Special feature -0.12 0.06 0.13 0.10 0.10 0.11 0.17 0.11 0.13 0.13 0.10 0.09 0.00
H
ea
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es
Width -0.10 -0.09 -0.07 -0.16 -0.05 0.06 0.14 0.01 0.00 -0.07 -0.06 -0.11 -0.13
Height -0.17 0.09 0.17 0.09 0.15 0.09 0.23 0.21 0.24 0.17 0.14 0.20 0.04
Material -0.06 0.24 0.40 0.39 0.36 0.24 0.30 0.34 0.37 0.35 0.31 0.48 0.30
Number of blades -0.09 0.41 0.50 0.47 0.42 0.13 0.23 0.44 0.48 0.47 0.43 0.60 0.37
Joint with the cable 0.10 0.56 0.55 0.52 0.47 0.12 0.13 0.53 0.39 0.47 0.50 0.64 0.50
Type of hair lifter -0.02 0.40 0.45 0.41 0.38 0.08 0.14 0.38 0.38 0.40 0.38 0.53 0.34
Format of hair lifter -0.03 0.36 0.36 0.32 0.31 0.01 0.10 0.32 0.41 0.36 0.35 0.48 0.32
Length of hair lifter -0.17 0.07 0.21 0.22 0.17 0.04 0.14 0.21 0.24 0.22 0.12 0.30 0.12
Type of lube stripe -0.09 0.34 0.36 0.34 0.30 -0.03 0.09 0.37 0.38 0.37 0.33 0.48 0.29
Size of lube stripe 0.15 0.48 0.44 0.41 0.38 0.10 0.08 0.40 0.28 0.36 0.41 0.50 0.41
C
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Cable length -0.09 0.28 0.29 0.20 0.22 -0.01 0.10 0.34 0.27 0.26 0.26 0.32 0.16
Material -0.14 0.31 0.43 0.38 0.36 0.14 0.27 0.40 0.45 0.41 0.37 0.51 0.27
Cable format (frontal view) 0.21 0.51 0.40 0.38 0.37 0.08 0.05 0.41 0.30 0.34 0.45 0.49 0.47
Cable format (lateral view) 0.17 0.46 0.37 0.34 0.32 0.02 -0.01 0.34 0.28 0.30 0.39 0.42 0.38
Design of the joint with the head -0.02 0.27 0.34 0.32 0.26 0.03 0.09 0.31 0.31 0.30 0.33 0.42 0.25
Main Textures 0.20 0.27 0.22 0.18 0.22 0.19 0.13 0.19 0.16 0.13 0.25 0.20 0.25
To better understand users perception of usability, a correlation matrix was built showing how usability 
dimensions relate to one another (Table 4). The values of high correlation (above 0.8) are highlighted in bold and 
moderate correlation values (above 0.4) are underlined.
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Table 4. Correlations among the dimensions of usability.
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Ease of use 0.20 0.06 0.03 -0.05 0.08 -0.06 0.16 -0.09 0.06 0.16 -0.09 0.21
Quality of the grip 0.20 0.45 0.28 0.19 0.25 0.31 0.68 0.52 0.42 0.56 0.33 0.35
Close shave 0.06 0.45 0.71 0.58 0.46 0.51 0.54 0.64 0.47 0.72 0.77 0.39
Gentle shave 0.03 0.28 0.71 0.81 0.50 0.40 0.33 0.44 0.52 0.53 0.69 0.34
Fast shave -0.05 0.19 0.58 0.81 0.54 0.43 0.18 0.35 0.36 0.41 0.69 0.31
Easiness to clean 0.08 0.25 0.46 0.50 0.54 0.72 0.40 0.36 0.33 0.50 0.59 0.27
Accumulation of residuals -0.06 0.31 0.51 0.40 0.43 0.72 0.44 0.56 0.46 0.57 0.70 0.31
Dimension of the cable 0.16 0.68 0.54 0.33 0.18 0.40 0.44 0.61 0.46 0.67 0.34 0.29
Robustness -0.09 0.52 0.64 0.44 0.35 0.36 0.56 0.61 0.61 0.61 0.51 0.34
Safe 0.06 0.42 0.47 0.52 0.36 0.33 0.46 0.46 0.61 0.56 0.45 0.17
Comfort 0.16 0.56 0.72 0.53 0.41 0.50 0.57 0.67 0.61 0.56 0.64 0.55
Blades fit to the face -0.09 0.33 0.77 0.69 0.69 0.59 0.70 0.34 0.51 0.45 0.64 0.36
Willing to purchase 0.21 0.35 0.39 0.34 0.31 0.27 0.31 0.29 0.34 0.17 0.55 0.36
Only two dimensions of usability are high correlated with one another. ‘Fast shave’ and ‘gentle shave’ are 
perceived in similar way by the user. In concept, these dimensions of usability should be different from one another 
since one is more related to the quality of the shaving action and the other to shaving efficiency. Although it might 
not be the case for razors; ‘Gentle shave’ is also more related to a ‘close shave’ than to ‘comfort’, thus we can 
interpret that users relate ‘gentleshave’ more to the result of usage (a smooth skin after shave) than to the experience 
of shaving.
Using the results of the relationship between product features and dimensions of usability (Table 3) to explain this 
behaviour, it is possible to notice some similar results. These dimensions of usability are both moderately correlated 
with the size of the razor (total length), the type of finishing, the number of blades and the joint with the cable, 
although ‘gentle shave’ is also correlated with type of hair lifter and size of lube stripe.Except the size of the razor, 
those are all attributes of the product that directly affect the shaving experience.
It is expected that results from users’ subjective evaluation fluctuatedue to individual’s natural behaviour and 
interests, previous experience, trends in marketing or fashion and with the evolution in time [21, 22, 23]. However, 
it is still unknown how users make inferences to judge a particular feature in a product evaluation when the 
information is limited or insufficient. Thus, when an individual is forced to make a judgement or give an opinion, 
they will make inferences with the available information to predict or estimate the missing information[24]. In this 
study, users could not make a proper judgement about the product due to restrictions in sensory channels.
Hassenzahl and Monk [25] present a theory originally proposed by Lingle and Ostrom [26] of how these 
inferences occur in user’s cognitive system called Evaluative Consistency. It postulates that individuals infer a 
general value (general opinion) from all available attributes. Unavailable attributes are then inferred based onthis 
opinion rather than from any specific available attribute, i.e. a general idea based on the perception of the whole 
product is stronger than the perception of its properties.
The results of this study are not able to confirm this hypothesis, however the correlations found among usability 
aspects indicate that user’s perception of usability aspects tend to be more oriented to a certain degree of 
generalization rather than to one specific dimension of usability. 
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4. Conclusion
The results presented in Table 3 indicate that there is no strong linear relationship between product features and 
usability aspects for disposable razors. It is known that the perception of the majority of the product variables does
not present a linear behaviour [27, 28, 29]. Other statistical treatments such as fuzzy logic, genetic algorithms and 
neural network [27, 30, 31] should be more suitable to analyse the behaviour of human perception with product 
interaction.
Moreover, the results show that the user cannot precisely evaluate usability of product aspects just by looking at 
them. In a context of virtual sales it would be difficult for users to make a good judgment about a product and then 
have more reliable shopping. The lack of sensory modalities is the main cause of misjudgement [32, 33, 34].
Thus, future studies should investigate the behaviour of the correlation between product feature and usability 
evaluation when the product is effectively used. A real user experience with disposable razors will involve other 
sensory channels, such as touch and kinesthetic sense. The lack of these sensory inputs can lead to imprecise 
experience and consequently to weak judgment of usability aspects [17, 18, 32,35]. Further studies should 
investigate how multisensory integration might affect the users’ perception of disposable razors.
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